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i ft & ^ ffi* 1 1 fc J£ f£ L . ' co « .« ti . Mt jS ** OH m tz 5£ ft 6 ft jfc ( & b° - ? = 
13 5. 8*C)tSftttT*->fc. 2. 9*^2>--?tcfT*: ; $:±M£*-t&. 

* » i ilil4iXRD/^-yiji#^fc. i(E*ttt«lt*:tl:J:9. 

BU) * { j£ $ ft h Z t iz % ~> tz . 

£ti. 3> B I t % B 1 1 CO m & «j Co ^ T t . Ift^ftSr^StSItCiot 
* «0 (£ 0* *J » § it fc . DSC&l^XRDWf-^ (^1 0 0 - ft 1 

£0 )£ # ** it an & C i: # fig 12 $ ft & . 

&tjffl 3 

T-thytt^^rD-;l'Jf>'t7ti-hS:^tfIjS[ (0. 6 % w / v ) & 
COi!;*(: 2 0 0^-;K 5 5 *CC fc u t iffigSCiA L/: . CI O "f )V 

d<08Kaitti.iBBIWCOj<Oiea[9mL/»titLTO. 0 1- 0. 0 7« 

ffi H "C sc -f k $ « fc . 

*»fl:o^t U - If - 0 Iff S (Malvern Masters! zerE) R If M 3£ W M =f- B Wi & (SEM 

) iz J: o X m 2E L (HI 4H-»1 7He#S»r i: ) . -f^^-rrj-^^^ 
■^7*x-h»*/)HBIflLC0 2 tf58([a[lfc*(STS*&ii:fc:«k "5 . Sf v> 8K ft » 

( ft i 6iay»i 7i) i HiAH^f *quns ( » i 4ii 
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If- ;t/ ^ -r n — jv 

t r d - ;b 

(I*** 1 ) 

* 16 9! 

* %/ i~ 7 * 3L - h 

(1**4 2 ) 



|{5/im «<10jum m — 



1 — 3 



3. 85 



18. 84 



iftl^i: HIWi: 13.1 
>90 >95 



66. 0 



5. 7 



94. 5 



10. 2 



16. 1 



19. 2 



1 0 0 x cio H»*.&*^TK:fctf stfcft) / C 9 0 ttflit 

#5(0. 2 % w / v ) K0 2 i:*K1 5 0 A" - ;u , 6 0 °C tc H ^ X %L =F B $L § 

EM (*18Ht#!Ho;fc) T- ft & . ft*fig*« 3 0 0 lim^ltttfif 
*> f& h z t 



h -> tz . 
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& ifi m it $ n tz . 
& ^ » « g> ih » 

9 6%x?y-;Mc^/y^^u-;l^^-?-7;rx-b£-£-tH§?fS (0. 8 % w 
/ v ) KOji*l: 3 0 0 A-;K 5 0 "CXii 6 O'CCii^tfifff^SSl: 

■C 4ft £ L . 5 0 r t# ^ ix £ f£ % li . 6 0 °C T » h tl fc It « tt ^ ( H 2 0 0 

* # as c7) ; fc ) tcit^-c*$<oav^7'u-h*tt8i : F (mi 9m&*m<nz t ) *» 

SiJcOHSfcT-, r-febV + Ct/Mf D-^Ky + ^ti-hS-ttfSI (0. 
6 % w / v ) f COii:ftC 2 0 0A'-;K 5 0 t ^ t fififiltSS K # A 
Lfc. HWW^rtf^Sv^*^^ L ti . R»t>tf)ll*^4*ft*SEM ( IS 

2 lHt*I»:i) ?*lt4i. ^ ft & o & 7 tt « # <7> « IS ft « ft # ft (acc 

re t i on ) X h h Z t ifi h o „ 

X ? S — )V<P {,Z+)r !V X 7- & — A-Jf -/t7 tX - b (0. 6%w/v 
Htta-AHimES*B.P.<0*tta(0. 06 

% w / v ) J^blIJCOj{;*(: 3 0 0 a'-;K 4 5 t: ^ T ^ « S 
SCiALfc. b^-A h*r«fc«*B.P.*5fl-tt»*£43:^tttt±iEi:HtiB 
Zco.x?y-/M§i$£. ra^&MfcftTT&^JBJfcSSfclltALfc. » & ft 

ft (DSC) (^2 2 3i5#I«i t ) tX«»*0Jf (XRD) 
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4 -)V < * 2 2 0) 12 s PI^^^frTtllliL^ha-A KllSftgiJ^^i 

^t/MfD-^^f y + 7*i-hi{fli7)i-& (S2 3D i D t t'-;»ij{ja 

m. AMIs < . *t St & » IS J£ ^ £ fc £ ^ l £ o t/l-^fo - ;i ify + 7ti-h 

**i- + 7*i-M!fl»»A (*2 5H) b it K T . »*I!5£«[fiDiKTa<iS* 
Lt i 3 , *£ b b b it J£ A* (S ^ Z t 5r tk L fc . 

^ fx o x - ? . J; ->tr8ftStSfi^ft:»U:t^^f 

n-/P*^->-:7*x-h2:tf*§-e£fc, Utt^ftfti LtriftHfiTJ^ 
*&^P0*&M*#TT«l!$ilfc*/l^^a-/|/dE-^ + ;7 * x - h a « fc Jt 
KIT, t /I ^ f n - ;l ^ v -f 7 it X - h « IS & ft J£ rt* £ CI i: ^Lt t> 

6 0 & 31 2 7A-F|li, * 16 BJ§ lc J: S ^ B & ^ T f£ ffl & C # T' 

S4Jt«w*ffl«4fif»ss«9 o^na^^tto-cibs. i* * s j± . 1*1 a? 

1 i ^ M 9 2 fc*W±*ST«£^1i£fc*>'*llj£W-r&*JB*-\' ••/ 7* 
9 3 i J^tf . 194 12 . /X'^7-t>7'U«itftc04'*lPS 9 5 fc . *4 -f- ft 

SI2 7 0-CU. A~C#*|-SiS£*tf±gSS:ipL, D * « * -v ■•/ r 9 3 £ 
^ L , E#'I9 4 J^L , -eLTF*iRJC^9 1cT)±SiggBS-ifjt-t&^:tf)lC;ffl^ 
f>ilSO-'jV/-/-;l'9 7 5r*t. #gP«<^^fi£{2mm#{4T^$iXT^^>. 

£ & 9 0 £ 2*»K5$yX/Ufc&{;:«^LT*»^tf>:#ffi£*lfcL, V )l X r 
P-Z^yfytX-h JlilL^, fUil^gCMCo^t 2tt«SEM?I ( 
S28ISI/S291) t xmm^mVx ^ 9 - > (S301) JUS 
i£ ft {2 . t/Mfn-;Hi't7tX-hJ7-thy4'(:^tfl. 2 5 % w / v 

mm . iooA*-;i,ji^6otiu. 
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9J S> *» t= » *a6giliifc«W*S*$ri!** ffl^T ^it £ Z b *» -c £ . & i 

Hifeffl 7 

m 3 1 0 fct , ftf »*«8l«JOiia[KitLt Mai vern-f >f T ISLt 

f^gg ( X/ m ) CO 7 7 7 ~C fo & <, V fV * f O - ;U df 

•/t7tx-Mi 300 A*-;K;fcmT-feh>*^*raj?Ht/t. 

. COi«-gI3 9mL/*CiJltST-fehy/t;Mfn-;Ki't7 : f I 

# b Itz. 

C0 2 (SF) «S2CtttSfs[g«/77ti)^. d^-tfyl^^ 

7*X-b*aaao. 3mL/^&t;iIl . 2 5%w/vCfcUTlrlti?t 
t tf> T * h . -5- O a £ ji £ (i 6 0 °C . EAIil 20^-*k Lfc. 

± ie l n ji ih (i . fits i ic^Litt^tiiat^gf ahs 

V » 3 B m ^ t 9 4 r«2*l»5SlA>'X;H: SrffifflLTjlifcLfctOT 
*> 4 . itSWt. i <0 SI % m (4 . *4 0tSLfc^'f 7<0jJlTWfife^ttS 3 
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7 o 



1 . 5 4mm 



0 . 7 5mm 



^WW 6 0 



0 . 



7 0 mm 



0 . 3 5mm 



l^f 50 



0 . 



3 0mm 



0 . 15mm 



y;Ol/BflqSB:rtllO. 2 2mm 

J X >V co <$ j± ■+ K X X f > - U X X f - - ;H t L . ffi^fcfif 
li 3 2 m I. t L . 

t^,>(fn-;l/Jf yt7 *x- h co It? ft £ , 0. 5 %w / v T-b N >IIA>^ 
2 0 0 A - . 5 O'Ctfc^tliL^:* 5 , -5- <0 R » 

(i 0 . 2 m L / ft t L , |*J * S V * * CO / X )V ji SS Sr fl- L fc C O , co S if J± 5 m 
L / ft t L tz , % h ti tz St ft CO X K r - * £ m 3 4 0 lz 9fk -f . 
PI t 3*iiB8*yX^S:Wv^-C»iJoK«t,Wl!Lfc. 

« £ u x ± u > co gg gg 

; to m m m ti . *&w*mm ix # v ^-<7)®.tf.mmzmm-t z z t & m^-t 
h i co X- *> s . 

^ U X f- 1^ > 8* * ( 1 280. 000 , A Id rich Chemi cal s ) J h/HyCi§)|? 
LTO. 1 8 % w v»«£!JmLfc. miiaiC*L/li>cOi:PJ#!5r|iaSr, 2 

fc ^ T . C0 2 coi>5£jI£7mL *K h ^ x > / ,t> U X + V > m Wl CO ffi. 31 £ 0 . 
2 m L / ft t UllLt. «*»^afe»5ft*«4««lf: LX'&biXfz. 

m — CO V X f- !✓ > * (#^S450.000 . Aldrich Chemicals) £ tt & M ft 

SJUU o 

t)M f n-)K y t7 ^X - hRt/,-K'J 7-7 h 'J 7 ^XWilS 

0. 4 5%w/vfflt;Mf D-/Ki't7irl-h t 0 . 0 5%w/vcOh 
K n df i" 7" a t°/Hr /!• o - X (Klucel SL>J*t f S T-b h ^ 8aii8 L , IB 
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1 miZTpLtz^O b m*f . 2*Mtt& S Xfr b 5 OmLOfifMSS 

b tmmLXI&teLtz. 31 IE & ttti 1 2 0 A - ;p , 6 0t, U-^^fo-zP^v 
t7tl-h/,f'j7-ia<r)j{10. 4 m L / . Sif C O 2 <0S1 9 m L 
/ # L ?t . t;l.^f n-^^f yf7 * x- h # 1 0%w/wiOt H o y / 
p b /Us ;U a - X £ ^ ttS M *> H a ft » * # * f£ A 

t t T 6 tl fc . 

t T" #> 3 ** 2 0 % w / w co b Kn^fyrne^-fe;l.D-Xl:^ft^46£?llt)ll 
IS 3 5 0 & tX * 3 6lli, f ftf^SS-fOitfltKZOitflt'JUT^XIIft 

n & is m i/z i*i & $ ti x ^ & i t & m is $ *i a. . 

- v h u -v ? * &istsm.msh&mm-t zumzmw^- z> i> <vx'*> ?> . ftrnztn 

m ~ co A # (4 . Ea5ift4:LTff«-C&4**'J-\r. 01 x 14* . jK U v - ( ffl , M ® 
X (4 b H a df ^ r o b ;Hr ;U a - x ) , ~ I£ S . V b* h - >V . v y ^ h - 

>v x u 7 9 v - x t h * i b ifi x • s £ . s* « # £ f o ffl l t , m m x it m u m & co 
mm&m^fcnmvtzyc&z *t h z b &x * . 
mmm 1 1 

trMHi-r t t><7>?*> & . ^ilC i ^ , W * tf . * . » US , ^ * *f £k * CO ffi © 

^ « « co $ij « £ & & t- & s s> o -5 i»#ii«i4«!ftt«js-r5±T<io*»HB<o* 

7thy + l:lSi-3A;l/h (Co (NO,) , ■ 6H 2 0) (BDH Chemicals) 
£ £ tf 0 . 2 5%w/viS5;ilL, I 1 iCf L it i, « t R«iO 5 0 m L « 
¥4 ? ^ S fc . 2*lBS;X*tfflHTft»U. ll^ttlilOOA'-^ 
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. 3 5"C, 4» m J X il M ft £ ^ L jfc » ffi <0 SK & 0 . 2 m L / # fc L . * a IX it 

f «/x 

^a»Sr^L3t«BS#CO 2 <0a[a9niL/»k L fc . ft *l tz £ fi£ ft ii $ t> s 
IIH1 2 

ft / r n ,\ * .# 9*i » it 

is ?K X ? y - )l tp lz J§ it - •/ ^ ^ A TkfUft N i C 1 2 • 6 H 2 O (Sigma Chemica 
ls)£#tfO. 8 5 % w / v jfc £ . 3 *1FS ^ ./ XA- 5: ffl 3 2mL«fJf 
»U§S^)fi:#ALft. Ifi^ftlil 00^-/k 6 O'C. +B>'X^a»Sr 
^L3t»«[<7)aa[0. 3 m L / ft t L . ( ^ t J* y X )V M ft £ ^ I ) H 
B*C0 2 OSa6. 5 m L / ftiLfc, JK*Lfc£rtcfttt»*BT'$*>;&4>'5:l» 

£A@U 3 

£ <0 £ ftfc M (i , * M <0 # ft £ f'J ffi L T » * *$ ft £ 3- * -f & « ffi. frh ft « * j& 
ft £ #r Ui £ & P£ tc. f££(£ft<o*fc££ft±£it&*&tc^^T#J^-t6 tcoT" 

t(Mfn-)Kyt7*i-hO. 2 0 2 2 g t - HWt 'J f^S 

(BDH Chemical stt , ^ H ) C ^ *6 ft ] 0. 0 2 4 2 g k 5:1*1 ^ / -A 6 0 m 

3 ^ ii , 2 O OA-/K 50t, (t)Mf o-A* l: 1 0 . 6 9 % w /' w 

CO u f - n m * is ts ) m m <r> m. m o . 3 m l / » . gBflco^aagmL / 

Pye Inicam PU4015 HPLC ^ X x A (Pye Unicamft. 31 
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11 ) b , 5 // m COSpherisorb 0DS2(Jones Chromatography, M H ) £ & L 1 50 
x 4 . 6mmi7) *7AJffifflLt. » » ffl <i T -fe h - h 'J . O.lMgfKr^^^^A 
^KJSJRat^O.lMr-'-fv/HSK^b l> A *> £ j£ £ i <D (52:24:24 v/v) fc L 

. pHJ*BSt3.8t:iSL^. ^IftfficOsgjS t±2.0nl/# i: L . P Si t H » 
( ?SJ£5n.g/ml±0.5mg) cO&Aft8M2 2 0,u 1 U. -eLTUV&ii}2§ti2 
78nmC, £ « SS (Hewlett Packard HP3394A) OTf-^I-y 3 ^Ii8 

£13 7@«. ;^H«tffl^/;tt^ ; 5:t/l'^f o-;Ky t7 * i - h^H P 

07h/7Afi)S. $3 9111, &^®J*£»fc«*&Lfcir/l'.X-rn-/l,/'fr 
U f ;HS)§j«t<OH P LC h/7ATif>5. f LTS4 Olli, *%.ty?>-}J 

SfSHLTttfe^lttlfiftOH P LC ? o V h^5i?*4. 

IS 3 9MbM4 01H, *fcM<a*&*«JI!Lfc»01f/U*^u-/P*i^:7 
tX-MtKi'ttCiSfiS^fciki:, fif/HIS^'l 0. 6 9 % w / w 
*» /?> 0 . 8%w/w*lt:ITL^lgi*IJ*Ltv^„ zcoz tfr t> , h 

* A ± $ it h Z t # X -3 & * * "J! t J: 6 a * <n tt fig A* « 12 § ft fc . 
& it w i 4 

;«ilf«lfli, * * m <r> -H m £ *"J ffl L T . flLt*t;/^i8fli4<21 

m ^ x . y ? h - x&mmtte . 5n-^i*ifi»itu*i, * * ut - <o 
f t ? tv t -t h z t Ji ^ ii flj x h h . * is 8 us * c o 2 e ^ m t 

h - atsmmz mm Ltz . zcom-mz 3*iBjj;yx^i^LtiBB#co 

v> 6 * fc * ? y - ;W # - gg Ki ESS # C o 2 tt"(zi*aiS<xS k ^ i: # £ <b ft 6 . 
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0. 3 s <?>T )V 7 r - *7 7 Y — X - - * ft ft S: 2 m L CO JBM * V * £ Jl¥ L . ,1 
C0*i§i(:98mL(?)^^y-;^iDiT, 3*IBityX;^^Lt3 2mL 
CO ft -f flj ft £ 3& {Z m A L tz . M & 3k ft ti 2 7 0 J* - IV R 1/ 7 0 °C . ( «f 181 > X /I 

a»utjJts)»a<oa[iio. 5 m l / # , (rtaB&uf^fflRtiJttijiSB 

# C O 2 <0 «£ a 7 . 5mL / ftfclt, SI S* 7 B* t~ £ ft % ( jfg ^ Q ft ffi * ) 

m <r> m urn m \z a t-> x „ r >v? r -=> 9 v- - x-*T(a'mz x 9 j - iv = * ( 9 

5 : 5 v / v) •£ tf 0 . 5%w/vvf«5:ll»L. 2*IB*yX*HU 
5 0 m Lr6)J±ft7^ft??#5t^iJI 0 ii /C £f <, « <6 * fHi 1 5 0 J< - )l R V 5 0 °C . 
»S»aiO. 7 m L ./ # , ISEg#CO 2 <0 3gj29mI.^^i:L/i„ 1R « £ ti tz 
± * ft li $ & 3 6 =Sr SB ^ a ft ® * T £> -> . ,1 £ ft ft co s e m ^ x k x r d 

S E M % M li . a«rSiS*ttT?»IIJftfc5? h - Xfif miticf L ^ 
I t LT ^ 5 . X R D a" ^ — > (i , ttft^gfittTiliiSrt J* 

$ k t ft a, -r . * % Bfl <o # a ^ f ij ffl l x - 7 ? h - x & 7- * m m l & *>* ^ m m 

* S . 

-i <r> m m m x- u . * ^ bji co -h m & m m i x . * m ft * > ? ■ <o r - t e m < 

fflLTSSU. * > ■ 7 S * # ffi £ , *i:fifnLB.-5ilB«-»C0 J t:?r»ttt* 
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IV <T> m m t . SE»»J:x^/-/K^4J-tki:. ^kx^y-zKOttlJiik^^^T^ 

. * «± IB n If C O 2 £ ^ # 14 T h h C t> fit ^ "f . <K ^ T- * fc x 9 J - )V if- - *g 

K^^y^ + KR-TEM^-^-??^"?-*' (Centre for Applied Micro 
biology, Porton Down, Salisbury SP4 0JG(C J; 0 S f£ $ ix tz J< "/ -f # # 1TEM1L8 
8) 2: £ tf 0 . 25%w/vg«5:, S20. 04ml, / # (2 ^ t . 3 * M ft 
*yX^«rtl»*^Lt3 2mL(0fi?»*«8l:tt»Lfc. & ?K X ? y - /l^ 
l+fl/X/HIBJfi-Lt 0 . 4mL/#(5l*? > *^ieB6#co 2 *^a» 

y - ;p a* « 3- $ n tz m. m tc 2 a <o e h ? * # e eg # gt f* t «* o r # ft $ n h z t 

if (t & X i* 14 & K 14 « « /MS (c «J i. 6 ix fc . 

7 -C y (Oxford, Unipath Limited, Basingstoke, Hampshire, 31 III ) b 0 ' Ca 1 1 agh 
an [ 0' Cal laghan , C.H., Morris, A., Kirby, S.and Shingler, A.H., Antimicr 
obial Agents and Chemotherapy Vol . 1, pp. 283-288, 1972 ] CO T ••/ -fe 4 W; IZ X 

T ft * * y m° y ft S! A * M » L & a* £> » it T s 6 i k 5- « * •* Z> fc o f * & . 

( S3 a ) 

£ ils 04 1 oi:iniai<o*lkS:*ifcL;fca*„ ::?ii3*lBSyx^jfflv>tt 

2SI«T*F>M. t^^tt FnJf j/rnfiHr/l-n-X ( Klucel SL 
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) CO 0 . 0 5 °-& w , v)|It-t/Mro-iKy-)-7tx-hO0. 4 5 % w 

£ |3J H# $ A t « Ife^ttlil 2 0A'-;^y'6 0 1 1 U , c O 2 ( f*J ffllj CO / 

x >v mwk) <r> m & Ji 9 m l ./ ft . ^ >j - *g $ ( * ia co a » > « o . 2 m l / ft- 
. * l r -9- * ^ -f - o - tv m m < n <o a > «i 0 . 2 m l ft t 1 tz . 

3*IBjC/X;^«fflt&IttJ: 0. J:-5tft-ttS*i.4B5£ 

2 a co k j£ ft ( 3g ft t * >; v - ) 36««*rffli«£a^sns. 

a fe CO .i, *> ^ *> L Jt fji * # * tfc ft LT#f.<lt. h F n y 7 n t' ;l-fc iV o 
- X co 0 . l%w/v?fMt-f^^T-o-;t.^^^7 

^-x-hcoo. 4 % w ./ v mm t * m ^ m ^ iz l m m% *\-mz g -r & ZLtiLVt & 

RDA^->tiiJ. 'J v-^#*cOti7Jtff^*S^tt-9-^y^D-;pdf^ + 

HT^>4; t a* « fg $ it st . 

I^>XRDA^-y|iHiMl 0 -e tl tz t CO t Jt r t- • s s . :»:Mi, 
£ co J: 0 iz 3 * ii S§ 5$ / X /i, £ ffl u *g £ , j@ Hi # m. (* £ J: 6 ft St co m lz , 21 

* % BJ? <r> 1 a tt 

2 1<?)t;MfD-^Jfyt7^x-h(?)r-t:h>i}fi (0. 6 % w ,/ v ) Sr 
M » L fc . #MS:C0 2 iitt3 o 0^-/k 3 5tTR|/X^^LTIS 
1 0 K * L ? A T co g S co * K 2 a co fj ft T R B# * A L fc . tt ffl L St if ti - 
t;MfO-;Hil;-5^tliO. 2 m L / ft, gffiff C O jCo H t li 6 m L 
/ ft t L tz . ♦Sffl^^W^iiJtlSflftLJt^^^T-o-^df^^^jrx-hS: 
f4fi. ft fl ft- ffi , Sf 9 ««S(f7^y^tyyt-tti6t:^^TfiiSLfc, 
a ) ft m RVMMJ£1£ 

ft & a t>' t& s ft- m * u - if - m #f a t- h « l ^ . *5*#sa$fc.fcn. 
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m 5 

(urn) %<bum %<10#m — mt£ 

g**4 A 7.2 31.6 67.8 9 

m,W B 7.7 28.3 64.5 9 

b ) & & BVI 

c ) • / 4 y 4 > tr > if -r -&m 
V * ?a-/\,* is-t- y * - b 0)&&tol6ii, Sffl^^ft. M £ tf . - If 

*BSIft f7-f yOfyy>-j g!St l^So, British Pharmacopoeia 
1988, pp. A202-207(c?£f| $ ft T ti 9 . fl£«»*iRAfflK^ftt*ffl§*l4 r 33 

^i^^ttfetcioT. fe tt ft It O rufi&^'fr&Srfr^i co^Laj^^rtgi: =Sr^> » * 
WM&X* r j t^?Wi&. ±. IB CO V 4 > A > t v 5/ -v - i£ £ ffl c> 

4 . 

d CO * « T J± , ^ M « * * * 7" U i' - * 4 « * f 4 «E « » * y ^ (Rotad i s 
k < iff B D P £ ) ) <0 # 7' 'J X ? - (C ?E « L . &7 >J A ? - <7)ft®m$: . & *» 1ft * i» A 
JIB ( Diskhaler (iff ) ) C J: •» T . £ A ft J£ * 60 >J •■/ V IV / % {Z H Jg L 'V 

>f y y t > y a- - 1£ g <^ 4nc i* 9 & A *f „ -y -f > 4 y f> -/'t-gl«#^f 

- =J (2 , • 5£ * ( X x - ^' 1 ti 7 m L , Xf-y'2ll30raL) 05 » Af *k * * 
-/-A'***Lfc. 7 U X 9 - t ® A m m. £ * 9 J - )V T ft » L , tf tl fc # » 

HomLi l*:. >y yfytyy't - ii«oxf - l £ ? y - /i^ -e ft 
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